Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.094; data-to-parameter ratio = 12.8.
In the title salt, C 11 H 17 N 2 O 2 S + ÁCF 3 COO À , the cation is protonated at the secondary piperazine N atom. The dihedral angle between the benzene ring and the piperazine mean plane is 85.54 (10) . In the crystal, cations and anions are connected by two types of strong N-HÁ Á ÁO hydrogen bonds into chains extending along [101] . The chains are further assembled into (101) layers via stacking interactions between benzene rings of the cations [centroid-centroid distance = 3.7319 (13) Å ] and a C-HÁ Á ÁO interaction involving a piperazine C-H group and a sulfonyl O atom. Another C-HÁ Á ÁO interaction between the piperazine ring and the sulfonyl group connects the ions into a three-dimensional network.
Related literature
For the synthesis, characterization and biological activity of piperazine derivatives, see: Gan et al. (2009a,b) . For hydrogenbond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2009 ); cell refinement: APEX2 and SAINT-Plus (Bruker, 2009 ); data reduction: SAINT-Plus and XPREP (Bruker, 2009 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97.
antimalarial, anticonvulsant, antipyretic, antitumor, anthelmintics, analgesic, antidepressant, antifungal, antitubercular, anticancer, antidiabetic (Gan et al., 2009a,b) . Keeping this in mind, we synthesized the title compound and here we report its crystal structure.
The title molecular salt, C 11 H 17 SO 2 N 2 + .CF 3 COO -, crystallizes in monoclinic crystal system and P2 1 /n space group. The cation is protonated at the secondary N atom of the piperazine ring (Fig. 1) . The piperazine ring adopts a chair conformation and the dihedral angle between the benzene ring and the piperazine ring (considering the mean plane formed by all the non-hydrogen atoms) in the cation is 85.54 (10) o . In the crystal, the ions are connected by strong N2-H1(N2)···O4 and N2-H2(N2)···O3 hydrogen bonds (Fig. 2, Table 1 ). The cations are further connected through weak C8 -H8B···O1 and C9-H9B···O2 interactions forming chain C(6) and ring R 2 2 (8) motifs (Bernstein et al.1995) (Fig. 3 , Table 1 ). The crystal structure is further stabilized by aromatic π-π stacking interactions.
A mixture of tert-butyl 4-[(4-methylphenyl)sulfonyl]piperazine-1-carboxylate (0.002 moles, 1 gram) (1), trifluroacetic acid (TFA) (0.013 moles, 1 ml) in 1,2-dichloroethane (10 ml) was refluxed for 2 h. Reaction mixture was then cooled to room temperature and concentrated to get crude pale yellow colored solid 1-[(4-methylphenyl)sulfonyl]piperazine (2).
The crude compound (2) was purified by column chromatography using petroleum ether:/ethyl acetate (7:3) as eluent to get white coloured solid (melting point = 518 K), which was further recrystallized from petroleum ether/ dichloromethane (1:1) to obtain colorless crystals suitable for diffraction studies.
Refinement
The hydrogen atoms attached to N were located in difference maps. The distance H1N2-N2 was restrained to 0.86 (2) Å whereas H2N2 was freely refined. The remaining H atoms were positioned with idealized geometry using a riding model with C-H = 0.93 -0.97 Å. The isotropic displacement parameters for all H atoms were set to 1.2 times U eq of the parent atom or 1.5 times that of the parent atom for CH 3 group.
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: APEX2 and SAINT-Plus (Bruker, 2009 ); data reduction: SAINTPlus and XPREP (Bruker, 2009 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008 
Figure 4
Aromatic π-π stacking interactions observed in the crystal structure.
4-(4-Methylphenylsulfonyl)piperazin-1-ium trifluoroacetate
Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

